Introduction
The technique of undrained cholecystectomy was first described in 1913 1 , and arguments for and against the routine use of a drain have raged ever since. It is well known that bile may leak into the subhepatic space following cholecystectomy and van der Linden'' suggests that because bile can be shown to leak, it must be drained lest biliary peritonitis ensues. For this reason use of a drain is still recommended as a routine by many surgeons.
Williams et al. 3 described 4 cases of biliary peritonitis in a series of 309 cholecystectomies. In all a drain had been used.
Evidence for the benefit of not draining cholecystectomies was shown by Chilton and Mann", confirming earlier reports from the USA5. Despite a lower incidence of chest and wound infections and less postoperative pain and pyrexia in the undrained group, this paper generated considerable controversy in the UK.
In a more recent trial", in which closed suction drains were used, no difference was shown between groups of drained and undrained patients.
No trial has been published demonstrating a clear benefit from drainage, and the evidence supporting routine use of a drain remains anecdotal", In this prospective study we set out to compare the effects of draining or not draining the gall bladder bed after simple cholecystectomy using measurements of postoperative subhepatic fluid collections and clinical outcome as criteria.
Patients and methods
Eighty-five patients undergoing cholecystectomy had either no drain'", a 3 mm suction drain-', or an open corrugated drain 26 , according to the normal practice of the consultant under whom they were admitted. Forty-eight ofthese operations were performed by one of the authors (SGM), producing a degree of operator consistency across the 3 groups.
The operation was performed in a standard way. A transverse incision was used in 77 cases and a paramedian incision in 8 cases. Cephazolin (l g) was given intravenously peroperatively as a prophylaxis against infection. A mass closure technique using nylon or prolene was employed. Nasogastric tubes were not used. No attempt was made to cover the gall bladder bed with peritoneum.
On the first and fifth postoperative days an ultrasound examination of the subhepatic space was performed using a real time sector scanner. The collections were found to be roughly cylindrical and their volumes were calculated on this basis. In those patients in whom a collection was still present on the fifth day, the ultrasound examination was repeated at intervals until the fluid had disappeared.
The volumes of subhepatic fluid thus measured were compared using a Mann-Whitney 'U' test between unpaired groups. The mean drainage volumes from open and suction drains were also measured and similarly compared.
The complications recorded after operation included chest and wound infection, jaundice, 'drain fever', septicaemia and biliary peritonitis. Chest infection was defined as the production of purulent sputum with fever and wound infection as purulent discharge or wound breakdown. 'Drain fever' was defined as occurring when the patient suffered a pyrexia of 38°C or more for 24 h or more with no other cause detected.
Results
The results of the ultrasound scan measurements made on the first and fifth days are recorded in Table 1 . All the collections seen on the 5th day had disappeared by the 10th day, except one which had gone by the 14th day. There was no significant difference in the mean collection volume between the three groups at the earlier or later measurements. There was also no signficant difference in the number of collections greater than 10 or 20 ml between the groups ( Table 2) .
Most of the drains were removed early, usually on the second postoperative day. The amounts drained Table 3 . Mean total drainage after cholecystectomy. jaundice which disappeared after 48 h with no ill effects. The jaundice was confirmed biochemically and all liver function tests had returned to normal by the seventh day. Chest infections occurred in 4 patients. 2 (5%) in the suction drain group and 2 (4%) in the open drain group. In either group, one had a very small or no collection, while the other had a collection of around 20 mI. Seven patients developed unexplained pyrexias greater than 38°C, which lasted for more than 24 h. Of these, 2 (10%) were in the suction drain group and 5 (19%) were in the open drain group. Of these, 5 had virtually no subhepatic collection whilst only 2 had collections of more than 20 ml. These appeared to be examples ofthe 'drain fever' described by Myers 8 ,  and settled spontaneously once the drains had been removed. One patient in the suction drain group who produced over 500 ml of bile in his drain had a sustained pyrexia for four days. He was treated with antibiotics, but his temperature did not return to normal until the drain was removed. He had no measurable subhepatic collection. One patient, a 32-year-old male in the open drain group developed biliary peritonitis. He had no ultrasonic evidence of a collection on the first day, although 175 ml of bile stained serosanguinous fluid had drained. On the third postoperative day he had clear clinical signs of peritonitis, requiring reoperation. At laparotomy, over a litre of bile was removed from the peritoneal cavity. A well formed drain track leading to the gall bladder bed was seen, and no biliary leak could be found. Thereafter no bile was drained via an 8 mm suction drain. The patient developed acute renal failure and required ventilation, but made a full recovery.
Discussion
This paper set out to determine the safety of not draining cholecystectomies but the results obtained lead us to question the safety of using a drain.
We have shown by means of ultrasound that the collections in the subhepatic space are on the whole small, rapidly reabsorbed and essentially similar in size and number whether a drain is used or not. Both Maull et al. 9 and Monson et al. 10 showed there was less morbidity when no drain was used, although more collections were detected in the former study, while fewer were detected in the latter.
We also noted that the amounts of fluid drained were on average twice as large as the volumes of subhepatic fluid measured. From where does the drainage fluid come? It has been shown, particularly by van der Linden et az.2, that suction drains are a very effective way of removing bile from the gallbladder bed after cholecystectomy. This has also been our experience, in that copious quantities of almost pure bile were obtained via the suction drain in two cases. He inferred that because bile drained on some occasions drains are necessary to prevent biliary peritonitis. Is this the case? In the same paper, he showed that blood and bile labelled with Tc99 placed in the subhepatic space were very rapidly reabsorbed with appearance of the isotope in the urine within 24h.
We suggest that the suction drain provokes leakage from superficial biliary ductules damaged by dissection and contend that without drainage they would rapidly wall off. There is some experimental support for this contention. Fraenkel Table 3 . The mean volume obtained from the open drains was twice as large as that from the suction drains, and this was found to be statistically significant (P< 0.02). The fluid obtained from the open drains was largely serosanguinous. This was also true of the suction drains when small volumes were obtained. However, when large volumes were obtained, as occurred twice, the fluid was almost pure bile. Clinical complications are recorded in Table 4 . There were two wound infections in the undrained group. Two patients in this group developed transient effect, and that when they were killed between 2 and 5 weeks later either the gall bladder had healed or was sealed with omentum or loops of small bowel.
The one potentially fatal complication in this series, biliary peritonitis, occurred in a patient in whom a large, open drain had been correctly placed and had drained copiously. This accords with the experience of Williams et ai. 3 in a much larger series. They reported 4 biliary leaks leading to peritonitis. In all 4 cases an open drain had been used but the diagnosis, which prompted further laparotomy, was made on clinical grounds about 48 h postoperatively with no diagnostic contribution resulting from the use of a drain.
MacVicar et al. (1967) suggested that a drain acted as a safety valve or warned of biliary leakage. They based this on a study of 42 patients out of a retrospective series of 2043 patients who had died of biliary leakage following cholecystectomy. The only deaths which occurred in the absence of a drain were in cases where the biliary tree had been explored. None occurred following simple cholecystectomy without drainage. These results taken alongside those reported by us lend support to our contention that rather than acting as a 'safety valve' the use of a drain may be in itself dangerous after simple cholecystectomy.
Glen l 3 suggested that bile renders the peritoneum more sensitive to infection, hence the need for drainage. More recent work suggests the corollary, that infection renders mucosal barriers more sensitive to bile l 4 • It is well known that patients who sustain closed intraperitoneal rupture of the biliary tree may remain relatively well for long periods. This is in stark contrast to those patients who develop biliary peritonitis after cholecystectomy where the clinical course is rapidly fatal if not effectively treated. We suggest that infection introduced along a drain may render an otherwise harmless collection of bile a cause of peritonitis.
We also contend that an open drain rapidly becomes walled off, as Yates l5 showed more than 80 years ago, and then merely provokes an exudate in response to its own presence. If this is correct then it explains why in most cases the drain warns neither of haemorrhage nor of biliary leak, and it is safer to rely on clinical signs to diagnose these catastrophes.
In the many series reviewed by US 3-6 ,9,lO ,l6, several hundred cholecystectomieshave been reported without drainage with no cases of biliary peritonitis, and we can now add to this experience.
Abscess developing from a subhepatic collection has been described by Gordon'" in a patient where a drain had been used.
The following authors3-6.8-1O.l6 agree that drains, both of the open and suction type are associated with increased complications, and this accords with our findings. In most of the cases in whom complications were seen the subhepatic collections were less than 10 ml. The implication is that it is the drain rather than the subhepatic collection which causes the complications, either by introducing infection or by discouraging coughing due to pain from the drain.
In conclusion, we suggest that passive drains rapidly become walled off and provoke an exudate rather than warning of biliary leak or haemorrhage. They may allow the introduction of infection thereby causing the complications they are supposed to prevent. Suction drains certainly drain bile effectively, possibly by provoking leakage from damaged ductules or unligated accessory ducts. As no large collections were detected in the undrained group, and no significant complications relevant to undrained collections occurred, a drain of any sort after simple cholecystectomy not only seems superfluous, but also potentially dangerous.
Clinical criteria must remain the surest way of diagnosing significant postoperative biliary leakage or haemorrhage.
